Abstract. For a graph G, let D(G) be the set of all strong orientations of G. The orientation number of G is
Introduction
Let G be a finite undirected simple graph with vertex set V(G) and edge set E(G). Robbins' one-way street theorem [7] states that a connected graph G has a strong orientation if and only if G is 2-edge-connected. Given positive integers n, p 1 , p 2 , . . . , p n , let K n denote the complete graph of order n, and K(p 1 , p 2 , . . . , p n ) denote the complete n-partite graph having p i vertices in the i th partite set, i ∈ {1, 2, . . . , n}. The n partite sets of
Boesch and Tindell [2] and independently Maurer [5] proved that: d(K n ) = 2 if n ≥ 3 and n 4, and d(K 4 ) = 3. Soltés [8] 
, where ⌊x⌋ denotes the greatest integer not exceeding the real x.
A pair {p, q} of integers is called a co-
. A multiset {p, q, r} of positive integers is called a co-triple if {p, q} and {p, r} are co-pairs.
Koh and Tan proved, in [3] , that:
• if k ≥ 2, {p i , q i } is a co-pair for each i ∈ {1, 2, . . . , k} and {r, p h } is a co-pair for some h ∈ {1, 2, . . . , k},
and, in [4] , that:
, r ≥ 3 and 1 ≤ q ≤ 2p; and
In [4] , Koh and Tan mentioned that the problem of determining whether a given
In this paper, we shall extend the known results on the
. We refer to [1] for notations and terminology not described here.
Results

Recall that known results on
if {p, q} is a co-pair with q ≥ p ≥ 2, then d(K(2, p, q)) = 2; and
The results obtained in this paper are the following.
Proofs
Proof of Theorem 2.1. Let V 1 = {x}, V 2 = {y 1 , y 2 , . . . , y p } and V 3 = {z 1 , z 2 , . . . , z q } be the partite sets of K (1, p, q) , where p ≥ 2 and q ≥ 2. Suppose K (1, p, q) has an orientation D with d(D) = 2, then we consider the following four exhaustive cases to obtain the required contradiction.
Similar to Case 1.
Similar to Case 3. This completes the proof.
Proof of Theorem 2.2. Let
, then we consider the following four exhaustive cases to obtain the required contradiction.
Note that i may be equal to j, k may be equal to ℓ, but {i, j} ∩ {k, ℓ} = φ. We consider three subcases.
Consequently, for every m ∈ {1, 2, . . . , p} \ {i, k},
This completes the proof.
Proof of Theorem 2.3.
has an orientation D with d(D) = 2, then we consider the following exhaustive cases to obtain the required contradiction. Without loss of generality assume that one of the following holds: (1)
As the subdigraphs (3) and (4) are, respectively, the converse subdigraphs of (1) and (2), we consider (1) and (2) only. In each of (1) and (2) one of the following holds: (a) 
This completes the proof. {y 1 , y 2 , . . . , y p }, and V 3 = {z 1 , z 2 , . . . , z q } be the partite sets of K(p, p, q) , p ≥ 4 and 4 ≤ q ≤ 2p. Orient K(p, p, q) as follows: (i) For i ∈ {1, 2, . . . , p},
Proof of Theorem 2.4. Let
(ii) For i ∈ {1, 2, . . . , q} and i is odd,
(iii) For i ∈ {1, 2, . . . , q} and i is even,
where suffixes under x and y are reduced modulo p with residues 1, 2, . . . Missing arcs, of Fig. 1 : from V 1 to V 2 are of the form x i → y j ; from V 1 to V 3 are of the form x i → z j when j is even and z j → x i when j is odd; from V 2 to V 3 are of the form y i → z j when j is odd and z j → y i when j is even.
Let i ∈ {1, 2, . . . , p} be arbitrary. The existence of the paths x i → y j → x j for j ∈ {1, 2, . . . , p}\{i, i + 1} (for i = p, i + 1 = 1), and
Let i ∈ {1, 2, . . . , p} be arbitrary. The existence of the paths y i → x i → y j for j ∈ {1, 2, . . . , p}\{i, i + 1} (for i = p, i + 1 = 1), and
If i, j are both odd, the existence of the path z i → y i+1 If i is odd and j is even, the existence of the paths:
If i is even and j is odd, the existence of the paths:
Let i ∈ {1, 2, . . . , p} be arbitrary. For j ∈ {1, 2, . . . , p}\{i, i + 1}, the existence of the arc x i → y j , in D, together with the existence of the paths:
x i → z 4 → y i for i {1, 2}, 
